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3. ?ISS( D ^ S ffl^S) 



£ t^£r #513] 7}& #ofl ^ JL-fH^, tf^f ^ ^ ^ 

^ ^ ^ HLfe ^-71 ^^-g; ^"71 

1-%^ ^^7]o) ^ojl ^ ^ ^3]3j-JL £5Ui£}- 

^£ ^12 £r£.°lH ^ I^Sl^M-, ^"71 JL-fHl 1 ^ ^11 ^ 

I^Sj-Jl ^7] ^ ^ ^ *fl2 £51°lH ^I^E] #31* 3t^- 

# 7 | £51^ 600~90(TC°M, *fl2 £51^ 100~600°C°ltf. <>13.*1, 

[i«51] 

51 5 
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JLft^Z\ ^^^-i- £fe #5131 H^H^ afli^ 

[51^21 

£ 1 ifl*] 51 4^ £ 3U ZL-H-^^ #5131 # 

71 31 *V *#51^lJl, 

51 6^8: £ ^^l 312 ^Alo)loil <^*V #£31 ^*13 7^13 ^ u o V ^-8: ^ 
^S>7l ^Itb *#51olJl, 

51 7^ ^ ^21 ^13 ^^-HHl 51 #5131 ?i E] aflS^-i: ^ 

tg§>7l *#51olJl, 

^71 ^ * JI, 

51 9^ ^efls] ^ <i^el #^1 i4€r #5131 ^1^1 tH^e^ ^sfl^l^ 

51 10£- £ iHg^ ^ 1^51 ^ofl of-E #5131 ^1^1 ^aflAlE]^ ^ 

51 ll£r ^ ^3 ^ I^^H #5131 ^l^l 7l3||AlEl5l ^g^ff- 

2 



51 12^ £ 1>M ^ ^5L^1 7^*1^0] -^^e 

#51*11 ^1S^<^1 ^AS, Ji4 ^l^Ml^r uL-fr^l 

#51*1] #*|, c^tfl DRAMCDynamic Random Access Memory) #51*1) ^ 

-g-jzf ^ #51*1] -g-*Ml €-&.^r 7^*1 

^Kr Tj-foflSl JH^^ #51*11 i^Hl €-2-3: ^^^l^^l" ^7l7> ^^^^1 

^1^^: sfl^sW ^«fl #51*1] ^1^1 tW^H cl-g-sj^ ^^Mr 

3 



^SLS, ^^-^ AV-g-tflo]: *Vcf. =LZ)JL, #7l «V-g- 

7 ^\y) afl^l fl-g-^r 3^-4 i-fr^ H°H1 ti fl 21 °1 ^(barrier layer)-!: ^ 
^ sH °> ji-B-^^ ^3 ^s.^ #*H] jfl-g-^r «fl Hfl 

E)o]nv 0 ] J^s^ ^^MM- ^g^-IK leakage 

current) 7} #7>^ ^-^1^ o] ^^4. 

#71 7] #3 J^l!- ^SM. £ #£.*0 7l# -a-ofl SHf # 

JL-R-^, #^f ^ ^V^^-S. ti>£^l #*13 71 

sflAlB] SH^, JL^d^| ^ #71 #-^ ^ ^ S.^ 

^•7] ^^S]-^: ^5)- # 7 ] wV^l ^7]S] »)1 ofl 

Sltfl 600~900 o C^lAi ^ ^el^rfe ^Tfl^K #7] ££.41*1 ^ ^^e)^ 

*K£*fl 71^ #71 1 ^ *fl2 ofl^tfl 100-600^21 ^rS-OflA-l 

^i^l 7l^r #ofl ^ JL-B-^^", #-f ^ ^ #7_> 

^o^o] ^V^O.S WV£^11 #*l*j Tl^AlEl ^l^rfoll #o^ f #71 

aL-fr^ ^2.^ 71^-1; 1:1: Aj ^7lol X £51, cfl-gifl 600~900°C<^1 
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A] 3f4^ ^^^Sj-JL, #7] #-*f ^T^l <#7] m ^S/HH 

71^-8: ^71 afll *H2 ^l^cfl 100-60 

0°c^ ££olM ^ 1*13^ #31* 3 if-^H 

#7l JL-fH?!^ (SrjOQa, (Ba,Sr)Ti03, Pb(Zr,Ti)0 3 Sfe (Pb,La)(ZrTi)03 

^ 3^8: Pt, Ru, Ir, Ir0 2 , Ru0 2 , SrRuOa, CaSrRuOs, BaSrRuOs, Pt# £^Rr ^ 
-g-, Ru* S^-SBr ^ £fe Ir^r S^-fe- t# ^ ^ «-^W M ^» £ 

4 o}-^ oiA]^(in-situ)S 9X^. W *U ^ *A2 £ 

if^o] aVS-Sfl #*|^ ^^l^ ^^ofl Jl-n-^^ ^ , 

^ ^ ^ ^ EE^ ^<£^ ^°\) lr€^^7l^ Jl^oflAi 

5 



£ %2i^, E^^>,Bl(iA]§]-^ &-g-)7 r HVJE^I ofl 

100). #7j ^3|£(2)£ #5^1 7l*(l)fi| 4^ oflfgtfl #71 E^^^E)ol 

°J°4°1 il#£)51^ 3 #€4. 

£ 2* #71 s^*(2)ol $^3. «KE*fl 71^(1) ^ofl 

i( phosphorous)^ ir£#°l 413 ^Sl^HI- W^TjH 

^4§H #71 ^*(2)°tf nU#£)^ nl)#^( 5 )-0_ ^^^.4. cf^-ofl, ^1-71 nfl^ 
(5) ^ *U #?i ^<3^(3)°1 7l^Sl #^41 oll^tfl EfolEl-^ 

^Sj-^r * £ ^z^As.*) #71 ofl^^( 5 ) >8-6fl #^£.£ ^4=- m)A}o] 

i=(7)» $#3:4. #71 ^*(2H)^ nfl##(5) ^ ^ #B^M 

^(7)S o]^-^^l(7) #fr)zi(plug, 5, 7)7V $#€4(^ 105). 

S. 3-g- %^Sr^, #71 #s1zl(5, 7)7} 7l*(l)^ ^ofl «fl 

2j<>W9)-g- tg#££|.. #71 tifleH *K9)o. #71 #5^(5, 7)3 ^# ^51 

^4 M ^#3*r sHf^-S- 4i ^^^-(11)4 ^-g- MBVfe <*^-gr 

«rfe #0.3., Ti, TiN, TiAIN, TiSiN, TaN, TaALN JE^r TaSiN ^ °l-8-*M H# 
34. W, #71 *flel°W9) AVofl #51*11 #*13 ^H^e^ sHf-^-g- *fll 
S^ClD-i- *§#34(^ HO). #71 afli J£#BKll)£r Pt, Ru, Ir, IrQz, RuQz, 
SrRuOs, CaSrRuCb, BaSrRu0 3 , Pt» 5^«Hr Ru# if-s^ ^ Ir-g: S. 

^■*rfe -f^ ^ls.ti^?H^ n^l- £fe ^#34. #71 ^ ^ 
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^-l: oH XI l s^^l ^^91 XlS.ol7l nfl-g-olch q-g- 

51 4» ^2:^, ^7) n]-^ Hfl^(13)^r #7) ^1 £^^"(11) ^ 

hUhH 13 ]-^)-!: afleH^ ^l€(9a) ^ XI 1 5fl€(lla)^r 

H^Sh}. aflejc^nv 3fl^(9a)S!f #7l ^1 sfl^(lla)^ ^sJMe12| 

§>t 115). nj-^a: sfli?i(13)-a- X^^n}-. 3l^f«V 

^, ^"71 SH- ^(llaH «tJE.*11 7l^(l)S] ^ofl JL^^-(15)^r ho- 

siers] ^£.^oflA] ^E^^ 400~500A51 ^flS D^^K^ 120). 
<#7] i^^-(15)^r (Sr,Ti)0 3 , (Ba,Sr)Ti0 3 , PbCZrjOQs £fe (Pb,La)(ZrTi )0 3 

<^7l JI^^(15)<^1 ^€ ^£X1 71^-g: 4^3} ^AsL ^ 

l^eKpost anneal)* 125). °1» ^Hl^l ^ja.^, ^ jL-fr^ 

(15H 3^ 7l^r(l)-g; l^sL XU ^^itfl 600~90(rC°lH ^ <I 

^E]# ^-7] ^11 ^S^H^ ^ ^71, cfl^cfl a>4i 

7} lOOppnH*^ ^ -gr^HH ^ £^ -g-^ ^ 1*13 ^ ti l °1H ^r^tb^-. 
4^1, ^-71 1*V3. 1*lsJ€ #51X1 71^(1)^- ^-71 XU f£Ji4 ^ *fl2 

£51, ofl^lrfl 100~600'C^ a>^^|71 o]]A-j 2^>S ^ l*!^* ^lSb^. #7l 
XI 2 £r£<>lH^ ^ <t*13lr ^(furnace) SEfe ^ 1*13 #«HH ^r^ 
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s.^ afli ^£^4 ^ *U £h<*1H ^#3)3. t^*H=- ^3512. 

u]-, ^-71 Cj-cj^o) ^^^Ejl- £51, *fll ^£14 ^ A2 £51, *fl2 £51 

^.4 ^ ^3 £51 ^ 3 i23H#_05. ^ £ ^4. 

4~§-°11, #7l JI-fPd^(15) #<fl *i^-g- *i]2 51^(17)-g: *1 

ifl^lBl* 130). A2 51*I^(17)£ ^ v -f- ^^-^ Pt, Ru, Ir, 

Ir02, RuOa, SrRuOs, CaSrRuOs, BaSrRuOa, Pt# S^§>^ Ru# i^fe 

^-7] ^(17)°1 ^€ y Jr£^l 71^(1)3] ^ofl X12 €^ 

(19)-^ ^^K^ 135). *flS^£ ^^Sl ^51*11 ^1 

s. 6*1H *U ^H^l 51 1 tfl*l 51 5^- -S-^ -M# 

<*l *fll ^*H3 51 1 *fl*1 £- 4$J- ^ 100~120# *Hr ^^-(lla), JL 

^^"(15) S^^h <#7] uL-*Hi^(15)£ (Sr.TOQs, (Ba,Sr)TiQ3, 

PbCZr.TOQs Hlfe (Pb,La)(ZrTi)03 ^ ^*^?>}o)^ ^2:* £^ -fi-^SflS 
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$4. 

A oM Jl-fr3i^(15) ^Hl ^11 ^ 130 4 7 E voi AVH ^ 

(17)£ ^*V4(^ 140 ). #.j=l ^ (1 7)o. pt( Ru Ir Ir02 Ru o 2> SrRu0 3 , 

CaSrRuOa, BaSrRuOs, Pt# iOT-^r ^-g-, Ru# it^Rr ^ Sfe Ir-g: i^Hr 

^71 4^ <$*f- ^(17)4 #51*11 7l^r(i)-i- 44314 ^3 £-3. 

1^3* |Altcf(i^ 145). 4* 4^1 #4^, ^ ^^-(i7)ol 

<8^€ 71^(1)^ *U *imcfl 600~900°C<^1^ ^Mr 1*1 3« 

^r«4. >a-7l -^S^H^ -f ^ l^el^ 1:%^ £44, oll^tfl ^7]- 

100ppm^>l 4^1 ^71 oil a] - SEfe ^ ^ <143 #4°iH "r^44- 4^ 

41. #4 l^VS. ^ 1*13^ <££.*ll 71^(1)^ #4 ^1 £51Ji4 ^ ^2 £ 
51, <^mcfl 100~600°Co]lAl 243. ^ 143* ^43:4. #7] ^12 £r5K>fl44 
^ 143^r 3=fe ^ ^ #«H4 ^^4. ^3^, -#4 ^i £ 

51 ^ ^12 £514 4^1 ^ <g^£]fe zj-z]- 43. ^^44 oUlfpsL ^ & 

4. £ ^HHH, #4 44314 ^ *)U £514 ^-71 afli £5iiL4 

^ *fl2 £5^14 ^44^ ^45^4, #71 44314 

^5]!- £51, afll £5Ui4 ^12 £51, *fl2 £5U£4 ^ ^13 £51 ^4 

3 4?)1°1#^S. *r 51 5U4- 

4^44, #4 ^ ^(lla), JI*44(15) * ^(17)4 
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#51*11 7l#(l)2] ^ofl ^^^ V (19)-i: 150). <>1^4 ^12: 

#51*11 

%<&^£ * ^m±= *m ^*H4 

f^iS, #51*11 71^(1) tfofl *fll ^*H4 £ 1 ifl^l £ 4 D i i 

«S 100-1204 £°1 spf #^(lla). i^^(15) ^§-8: ^o>W(^ 120). 4£ 

oil, Jl^ev(15) *M m ^Hl^l ^ 1304 £°1 ^ 3^(17)^: ^ 

#4(^ 155). #71 JL-Pr#?Kl5)£r (Sr,Ti)0 3 , (Ba,Sr)Ti0 3l PbCZr.TiXfc SEfe 

(Pb,La)(ZrTi)03 ^lS-J^^HS -fr^s. $^#4. #7] 
W ^t-(17)^t Pt, Ru, Ir, IrOa, Ru0 2 , SrRu0 3l CaSrRu0 3 , BaSrRuOs, Pt« S.^ 

Rut- ^ £fe Irl: ifslfe ^ ^4 sJ|3.2i^7l-<>] e ^ 

*l^r*M. ^"7] ^ 3^(17)°1 #51*11 71^(1)4 ^ofl afl 2 

^3*Ki9)-a: 160). 4-8-°fl, ^1 -g^fe #4 £°l H»JH34 

^sJM€^4>*-£ ¥-M^* ^12 ^£4-(l9)°l ^£ # 

H^l 7i#(i)£ 4#314 ^ <1*131- ^m4(^ 165). o)§ 

«! -£4J££, ^ ^2 #?i ^<?i4(l9W #5131 7l^(i)^ 1*1-3- Tfli £ 

51, o^cfl 600- 900 V <H| *i -f^ t^Sll- rf^4. *U £51<>1H4 ^ £ 
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*\*\S= ^7), oil^cfl aV^7V 100ppm°l§H *J4i ^-^7lollAi ic 5££r ^ 

^-7] £tiL4 ^ *fl2 c^j^cfl 100~600°C^]^i 2^}S, $-4=- <l*la]# ^ 

^ ^ #«HH <r^4. #7l afli ^ aft 2 ££.°1M<2} ^ 

^ 1*1 ^ 4^ ^-s ^sM4 oiai^s. ^ &4. £ ^*H<HM, 

^ l^ell- *fll £5LQ #7] 41 £s.ii4 ^ 42 £ 5-4*1 T^Tfl 

^ 5. &4. *flS^£r ^#331 ^r£^l 4€-4. 

^Sf7l Jlf.£.o]4. £ 84*\ ^^oflo] £ 1 £ 54 

^S>JL^ *fll ^Alol]^ -^^5>4. 

*a 100-1204 £°1 ^V-f- ^(lla), 31-B-^^-(15) ^ H^SW^ 120). 4"§- 
4, al-fr^W 15)^1 «>£^1 71^(1)^ 1*>3. ^1 ofl^tfl 600 - 900 °C 

4*\ -f^ ^r^4(^ 170). #7] ^oflA^ ^ <i*]e]ir lr€ 

^ ^71, ofl^i Cfl #^7} 100 P pmOl4-S) ^7HH ± ^ ^4- Q^- 

r 
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e] #h]6(H ^3$4. 4-§-<>fl, #7l jL-fr^(i5) #°fl *U ^H^l ^ 13 o4 
^o] #« ^^-(I7)ir ^WC^ 175). $7] jl^^(i5)^ (Sr,Ti)0 3 , 
(Ba,Sr)Ti03, PbCZr.TOQs SEfe (Pb,La)(ZrTi )0 3 ^ sflS-JI^MS. ^# 
-fr^SflS. $^$4. SE$, #^-(17)£- Pt, Ru, Ir, IrOz, Ru0 2 , SrRu0 3 , 

CaSrRu0 3 , BaSrRuOa, Ptl- it^fe Rut: S^^r ^ SEfe Ir§; i^-Sffe 

4-M, #f ^ l^VS ^ <1*M€ 7l^;(l)# # 

71 *fll ^51^4 ^ ^ 2 ofl^itfl 100-60010^ ^^7H]Ai 2*1-3. ^ 

<!^5l# 41*1^:4(^4 180). #7] ^12 ^SLoflA-^ ^ 1^21^ ii(furnace) £ 

^ 1*1 3 #«HH £ ^HHH, #7i 43:313 

Hi* *U £5-4 #71 *fll £51iL4 ^ ^2 £51 °H ^741^ ^<8*Hr 3^-5- 

^3*12.4. #71 44313 -f^^^e]!- afll £51, *fll £5U±4 ^ ^12 £ 
51, *l]2 £51.&4 v££ ^fl3 ^4 3 4t41°1#o.3. 51 &4. 

31 ^H, #71 #^ ^(17)°] riVs.^ 7l*(l)^j #^oll 7^12 ^ 

^^^(19)^: ^3:40^ 185). °1^M ^^^^ <£^9± #51*11 #*1 *)1^ 

^H, £ ^3 oflofl tq-ef. «vs.3i #*13 ^W^l- *H^% 7^-f ^ 

£ 9fe ^eflsl ^ <*^e] ^ofl u}-^ tiv^ #*13 ^*1W34 ?lsflAi^ 
^1- 4i^^-7l $i*H 44h« neflHoi4. 
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£-3., SL 9£ oils. BST^i: 400Xr<Hl>H 400A2] ^fls, 

^^M^ ^^(S. 6^1 ^140) ^ofl, bfe i>i7> £^ ^^71^1 55o°c i 

o|l- *H]SM1 ^iL^, H^M^l: H^^T ^^H^ 7^^^ 

(a)fe ^ 5fF/^^lM- 550°C^ o)H 1^^^ 3 7H*l€^(b) 

b 16.5fF/€S. ^7l-*V^. ^-e--m, 650'C^ ^i^7Hl^ -f 4- ^-fs) 
^sflA]^^(c)^ tiflejo^nvoi ^sj-sqoj ?]i$X\#^7} lfF/H M-^71 nfl-g- 

o\) JL-Pr^ Ti^A^o] jt.*.^ ut-EfM-x] SH^tf. ol^ifB], till^olnVol a]- 

^HJlS., 5. 10^r -H-fr^l^ oj oils. BST^-ir 450°C°1H 400A# 

^ 3^, bfe ^7]- lOOppm ^4,^^71^ 700°C^ i^oflAi ^ <1^3# 
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• - 

tb c-b b2f ixj-s. ^i^Ms] 700°C JL&9\ t<H]A-l ^ 

cfAl ^nflAjEH- i^NS 400°C ^£<2} ^ <&^2)& 

oji- 7.}x\)t}7\] 51 10<H1 ^€ BST^ £ gofl 

-f Ji4 #7>§H 7.5fF/-ifi1 -£°J4- ^ ^r^ 

21fF/-iS. e ^-1- iL^^4. °HHM BST^-g; ^1 ?WeH1 3-g-«H=- 

ZLSm, 1^*Rr b2f ?H JL^ofl^ TH^AlEll- oj^^ 3 

<?! iSelli ofl^ (mismatching)^ £RV ^J^-S. ^7^^1cf. n}-^ , ^ 

°H ^1 2*> <^^H il^if <2J:5M7)JL74 t^Tfl ^31" ^ 

S^uf. ^, ^Jf^ C 6fl q-E^-ufl wj-<2}- 7001C Jl^^l ^^g-^HH 

^Mr ^3^: ^ , 4*1 9] 400 °C *]£<HM 2*1-3. ^Mf <I*1 
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ajo^lAi 21fF/^sL 2*\ ^ <^SH H ^4 ^ ^5}-^ ft^r 

t Si^. ¥^fr £ lO^l^i 1- ^ Stl^°l 4^3] 1*13 

$ ^oll lV7l^S. 5-6 *Fr(order)7> #i<^ -f^sj- Jl^^rf. 

m^olcf. ^if-jr afe 700°C°1H ^ 1^2]^ ^^lJi, bfe ^^^71 

3 700°C Jl£r^ ti^ i^Vs. ^ tJ-A] 400 e C ^^r^l 

i^H 245L ^ T^-fH^ £ ll^M 1: ^ 5U 

£. 12fe ^o\] 7^*133 ^4i^^- S-A^-g- Aj^gj. 

^^a]e]^ ^f^-fr ^ o] t %2iif3L a^r 650 °C Jl£^ ^^7HH ^ 
^e)^ ^-f 0lJ1( b - 650 « c ^oiia-i i^>s ^ 

ul, ^7> it%^ 400 °C i^H 2*> -f^r ^^al^: £ 

6^1 ^ 140 ^ <£^4 D RWS 4<£3H ^*S^r 

^^(b)7> ^-gr^HH^ ^ <!^E]sHr ^(aH tijsH ^^ 7 > 
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^ 3^, ^ *d^ -f , A o VJ r *d^ ^<3*j-g- f^RV ^, £ 

^-R-#^ l^sL -f ^ r ^^i^SfJl 2*1-3. ^ 

-f^M £- ^-i" ^^O-S i^^B^l 1 ?!:, £ t^^r o)6\] 

A o V #^ ^ ^ V °l £ «&5.*|| ^sfl^Bl ^S^ofl S]^, JL 

^ V ^ , A o VJ f ^ ^ ^ £fe ^<£^ ^ ^ o] JH^ofl^ 

1*1-3. JL^o^ ^4? ^7] ^-f- 2^\S, -f^r 1*1 
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^-7] 6^ ^ JL^^H rij-s.^ 1:%^ ^7]^ ^1 

^ ^elsRr #31; 
2 ££<*ih -f^f ^sjsHr #31; ^ 

#7] *U £51 ^ ^12 ^H^H -f^T #£31 7l ^ JL^^ 

^-w.^^ ^§H- ^^ii- i^-sH °lf-<>l*l^r 7 A^ ^ #51*l| #*1 

2] 

*U^°ll &<>H, #?1 uL-fr^£ (Sr.TOQs, (Ba,Sr)Ti0 3 , Pb(Zr,Ti)Qs ^ 
(Pb,La)(ZrTi)03S °1^^1 ^6flXJ ^£ SK^l ^8-* 3. #51*11 # 

3] 

*U#°ll SJt°H. #71 #-»r- ^ ^ ^ Pt, Ru, Ir, IrOz, R11O2, 

SrRuOs, CaSrRuOs, BaSrRuOs, Pt» i^-fe ^ , Ru* JE^fe ^ IrS: £ 

f-§Hr f-g-iis °]^o\£ <H^*H 3^ -iHJilS. *J-fe #51Sfl # 
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l^TV 4] 

9X°]*\, #7l ^11 ££.°fl>*13 ^ 600~900°C<>]H 

5] 
6] 

^^js}7m- ^Iai^s. ^ f^is s}^ #51*11 #*l£] 3 

7] 

^^1-7-m- ^ <m?\ #«W*1 5Jir ^^S. #*lo] 

8] 

#51*11 tfofl sB^^-g: ^^fe #31; 
#7} SFf*d^ #°11 JH-fH^-ir ^#«Hr #31; 
#71 Jl-H-^^l #oll #^-^-S; ^#S)-fe #31; 

#7l #•¥- ^°1 #51*11 71^ ^71^ ^1 ^S^H 

<l*lfi]SHr #31; ^ 
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9] 

*U*M 9X°\*\, Jl-B-^i^ (Sr,Ti)0 3 , (Ba,Sr)Ti0 3l Pb(Zr,Ti)0 3 ^ 

(Pb,La)(ZrTi)035. ^€ ^M-°J Sffe *V513l # 

10] 

^8%ofl -8-71 ^ 3^ ^ ^ Pt, Ru, Ir, Ir0 2; RuOz, 

SrRuOs, CaSrRuOs, BaSrRuOs, Pt# Sf"^ Ru# i^fe ^ ^ Ir-I: S. 

111 

*i|8«<Hl 5U°H, *fll ^r^l^i^ ^ 1*1 3 600~900°C°1W ^^«)- 
12] 

*fl8^4| A2 £5.4H^ ^ 1*1^ 100~600°C^1 £5^1*1 
13] 

5&°H, W *U ^ ^ ^2 £2E4H3 -f^ 4^ n*3. 
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14] 

M^M 5a<>H, # 7 l *U £^ ^ ^12 £5i4H3 I^Mfe ^4M ^ 
^sVtIM- ^ ^ 1*M #«HH *r*8*Rr 3* ^^-s-s. #51*11 #*1^ 

THAIS! ^Stf^ . 

[^^J- 15] 

£51*11 71 ^ #4) SHf^-Sr H^*Hr ^^1; 

#7l §Hf-*l^- #41 i^^i: ^§Hr 

#7l JL-fr^ #41 #-f-^^ *8^*Hr 

#71 #^- #41 ^<S^ ^*Kr #31; 

#71 #7i €<3^M #51*11 7 1^ = -Sr^H *U £=-4M ^ 

^ <I*l5lsHr #31; ^ 

#71 afll ££.4H ^Mr #5-*H 71^ #71 afli £r5Uti# Vir^r *8 

2 ^£oii a-1 ^ l^el^r #« i#«H °l-f-<>l*lfc 3ir ^K 1 ^- ^ ^ 

jtq TisflAiEi ^is^. 

[^"t 161 

*0 15*8-41 #71 jl-H-^^ (Sr,Ti)0 3 , (Ba,Sr)Ti03, Pb(Zr,Ti)03 ^ 

(Pb,La)(ZrTi)0 3 S. o^o^ <as4M ^£ *>#<?! *t #5^1 # 

^Sl ?HAlBl 75fl2:»o V ^. 
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[3^*8- 171 

*1115*<H1 5U°H, ^ £ Pt, Ru, Ir, IrOa, RuOz, 

SrRuOs, CaSrRu0 3 , BaSrRu0 3 , Pt# S^^fe ^ , Ru# if-^fe ^ ^ Ir-§- S. 

^-SHfr ^±3. °1^-<H*1 <&3:«\}x\ s}M-°J 3# -^^^5. tiV^l # 

181 

*U51MI &°H, #7] 41 ^S^H^l 3fL4=- <i^B]^ 600 -900 "C ofl Ai ^ 
13^*8- 19] 

*fll5lH 42 £51<*IH<5] -f^r 1*13^ 100-600'C^ ^JEofl 

20] 

21] 

[3^*8" 22] 
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^-7i jL-fH^ 1 - ^ ^ * >s-7i ^<a^-a- 

^ ^"71 #51*11 7}^ ^712] ^oflAi ^ l^^fe # 

[^T^ 23] 

5&°H, #7l Jl-fHl^ (Sr.TOQs, (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 ^ 
(Pb.LaXZrTOQsSL olf-o^^l ^-S^Aj Sj-ul-oi aM^fl # 

24] 

^122^1 #7l ^ ^ Pt, Ru, Ir, Ir02, Ru0 2 , 

SrRuOs, CaSrRuOs, BaSrRuOa, Pt» S^fe Ru* S^fe tbS" ^ Ir-g: S. 

Wfe f^A5. ol-f-<^ <il-^H ^ ^ # 

13 W 25] 

*H'22^1 S£°H", ^71 m £51<*1H<*) ^ t^slfe 600 ~900lCo)H ^ 



*fl22U-ofl &°H, A o v 7l 42 ££.<>IM 2] ^ 100~600'C£| ^S-ofl 

C^TO 27] 

^ *J JL-^^nVol tO-j^j £$7)9) afll 

#7] tf-f- ^oj ^-7] 41 £5L£_t\. ^ ^)2 

^-71 ^ ^Hl §^ ^^-t- ^§Hr #31* a^-sH 

[3 TO 28] 

4127^1 W ZL-e-^Bj-o. (Sr,Ti)03, (Ba,Sr)Ti0 3 , Pb(Zr,Ti)0 3 ^ 

(Pb,La)(ZrTi)0 3 3. ^ <a$ofl*l sj-q-o] ^.g. m^o S ^ £5^} # 

[33 TO 29] 

^]27*J-ofl 5a°H. ^-7] ^ S}if p t , R U , Ir, Ir0 2 , Ru0 2 , 

SrRuOs, CaSrRu0 3( BaSrRuQa, Pt-fr ^OTfe ^"g-, Ru-& ^ ^ Ir-g: £ 

f-SHr oji=Lo^ ^oflA) sj-M-<y SJ-g- *Hir # 
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30] 

31] 

*fl27*<Hl Sl^H, ^7} *fl2 ^r^H^ ^ 1*]Bjfe- 100- 600 °CS] £r^] 
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